INTRODUCTION 1 2
Since the pioneering work of Fan and Yu-Brooks, a large number of calculations 3 -6 have been carried out to theoretically investigate the temperature dependence of the band structure of cubic semiconductors.
Generally speaking most of these calculations achieve qualitative agreement with experiment i.e. give a correct order of magnitude for the temperature coefficient of the main optical transitions but they never fit closely the experimental data. No attempt to improve the calculations was made because of the dispersion of the experimental increasing temperature, an increase in width which nearly cancels the decrease in width corresponding to the effect of lattice expansion.
This corresponds well to the rigidity experimentally observed. 7
In this paper we use th~ same method to calculate the theoretical I temperature dependence of the minimum of the conduction band at k=O.
It is well known that slightly different pseudopotential curves can
give identical band structures even if the Fourier transform of the crystal potential has different V(G2) components. We show that the use of these slightly different sets of band structure parameters give rise to very different values for the tempera~ure coefficient of the fundamental edge. In this case the calculated values of the temperature coefficients mostly depend of the symmetrical part of the pseudopotential through the two form factors V(G2=a) and V(G2=ll)' and we
show that this calculation in conjunction with both:
a reliable set of experimental Debye-Waller factors.
-well established experimental temperature coefficients may constitute a separate check of these specific pseudopotential form factors.
In order to perform this comparison we give experimental results (Piezo-reflectivity measurements) on Ge, GaAs, GaSh, InSb, CdTe, ZnSe, ZnTe and 2'n S. As most of the dispersion observed in the previously published data comes from the room temperature measurements, we focus our attention on the accuracy obtained at room temperature.
In that way we achieve a set of accurate data which permit a syste~ . comparison with our calculated values.
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with 3 other equivalent expressions.
We work under the standard assumption that the antisymmetric part of the pseudopotential in noncentrosymmetric crystals acts as a perturbation on the lone symmetric part of the pseudopotential'which'determine the pure I r~ 1 ) and I r~5 , ) wave functions. This results in an admixture of I r 1) and I r 15 ) states with I r 21 ) and I r 25' ) respectively. One can write:
..
-5- Table I . As expected the !r 2 ,> contribution decreases with increasing ionicity from about 80% in GaAs to 50% in ZnSe as the 1ri) and I r .i) character in~reases. The same kind of result is found for the valence band. v -+ v m m (7) where the first term corresponds to the unperturbed hamiltonian and the second gives the temperature dependence of the matrix elements. With our_explicit expressions of the wave functions (Eq. 3), we limit the calculation to first order and obtain the numerical values given in the two first columns of The temperature dependence of the band gap in these compounds ' is given in Fig. 3 . In Fig. 4 we give the temperature dependence observed in the II-VI compounds. As expected from the results of our calculations, we see that the semiconductors of the same isoelectronic sequence are characterized by nearly the same experimental value (see Fig. 5 ). This experimental result confirms the predominent role played by the symmetrical part of the pseudopotential in the calculation of the temperature coefficients. The numerical values of the absorption edge at 0° and 300°K are given in Table V For example, we give in Table 7 ( dd: 0 )Exp. .. -··
